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Radioactivity in the environs of the Savar..nah River Plant ~Has 

measured during the six-month pe~~iod ending December 31, 1961. 
There 'das a decrease in the e~'!lount released of alpha emitters, 
non~,ro2_atile beta emitters, and radioiodi!1e from Plant facilities 
to the e~vi:::-ons, via the stacks, stream effluents, and seepage 
basir;.s. Filterable beta emitt,er-s in atmospheric samples r.-re~e at~ 

triOuted aliTiost entirely to fallout from Soviet weapons tests. 
'tleapon3 - -y.r·c:J.:...;.c~d :-adioioG..ine in milk ~ .. ,..as the principal so""J.rce of 
radiation exposure. 
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Savannah Ri~.'"er PlaEt. si.te a::d 3C.l::-rour.:.d.in3 !'egion are systematically. 

monitored for r?.dioacti.·{i'GJ-. rrf')e en~lil'On:!\ental monitoring :prog:t·am 

accu.l1Julates infoiTiat ior. -::::.s:t. :Ls 1.-cseful bot:h· as a measure of' the 

effectiveness of Plant controls and cs an guthoritative record of 

envtronmental condi tio~1s. This .re}?OI"t, covering the peYiod from 

July through December l95l, is one oi' a series of' reports relating · 

to the environment,al monitoring program. 

Data Reporting 

Survey data were averaged for the s:Lx-month period and compared wi.th 

the previous six-mo:1th averages ("He3.lth Physics Regional Monitoring 

Semiannual Report," DPSP 62-25-2, February 1962). In reporting data, 

nAVf.-11 or 11 Totaln refer to the e~veragt or total for this six-month 

or total for the preceding six-n,2noh period. UnlP.ss otherwise speci-

i'ierl) ''Max11 refers to the greatest concen~ratior: obser"tcd in a .single 

sample collected during this repc.::'t p~":riod. 

Sens1tivity and Standard Dev!at;on of Laborotory Ana!yses 

The sensitivity of laboratory analyses refers to the minimum a.mouno 

of radioactivity tohs.t can be detoected by the radiochemical analytical 

techniques in use. It is based on statistical counting error (90% 

confidence level) and is influenced by san1ple size, counter effi­

ciency, and counter background.. No se1f-absor:ption corrections 

have been applied to the alpha and nonvolatile beta results. See 

the table at the bottom of page 2. The standard deviations, calcu­

lated from spike recovery 'ralues, are applicable to the six-month 

ave!"'ages of data in this repo:tt. 
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\-n1ere samples •,.,:ere analyzed by gam:rna spectrom2t:!'y, the lo1Ner level 

of detection of a given isotope varied with: (1) background of each 

individual channel grouping, and (2) geometry and volume of sample 

analyzed. For this reason no average sensitivities are gj_ven. 

nuclides emitting gamma rays of' nearly the same energy. Thus, 

data are reported as Ru103
'

106
, Ce 141

'
144

, Fe58/Co60
, etc; and 

such notation does not mean that botn isotopes ve-re necessarily 

present. The differentiation between individual isotopes in most 

groupings can be made, if required, by: (1) approximate age 

estimates of the radioactive material at the time of release, 

(2) chemical separations, and (3) decay and beta absorption studies. 

Standarcl. 
AnalYsis Sam;Eles Sensitivit~ Deviation, ~ SJ?:ike Value 

Alplla Wa"ter 0.23 ± 0.12 X 10-lS c/rrJ. 1l 4S x lo-~5 c/wl 

Mud 0.23 ± 0.12 X 10-12 c(g 

Vegetation 0.12 ~ o.os x lo- 12 c(g 

Air 0.04 ± 0.02 X 10- 14 "c(cc 

Beta Wo.ter 4.2 ± 2.1 X 10- 15 c/rrJ. 

Mud 4.2 ± 2. 7 X l0-l2 c/g 

Vegetation 2.1 ± 1.3 x lo- 12 c/g 

Biological 
2 ± 2 X 10·U~ Specimens c/g• 

Air 0,62 ± 0,40 X 10-14 "cfcc 

TBP Extraction 1..;ater 0.33 ± 0.17 X 10- 15 c/rrJ. 28 45 x lo-15 c(r:JJ. 

Mud 0.40 ± 0.21 x io- 12 c/g 52 45 x 10-1.2 c{g 

Vegetation 0.04 ± o.os x 10- 12 c/g 31 4,5 X 10-12 c/g 

Radioiodine Water e.e :t: s.s x lo-~5 c/rrJ. 11 300 X 10-~5 c/ml 

Vegetation 2.2 x lo-"' c/g 20 x 10-12 c/g 

Air 1.8 ± 1.~ X 10-1.4 ~c/cc 

·Milk 5.4 ± 1.0 X 10-l.(;S c/rrJ. 15 3000 x lo- 15 c/!!Ll. 

Tritium Water 4.0 ± 0.3 X 10- 12 c/rrJ. 3 2soo x lo-12 c/ml 

Air o.os x w-• ~c/cc** 

Ro..diocesium. Water 4.4 ± 2.9 X 10-15 c/rrJ. 13 sao x lo-l5 c/rrll 

Radiostrontium Water 6.3 ± 4.0 x 10-.:..s c/mJ. 14 230 X 10-l.S c/rrU 

Strontiu.-n-90 Water 0.10 ± 0.06 X 10-lS c/ml 8 2.30 x lo- 15 c/m 
Milk 1.56 ± 0.33 X 10-:5 c/ml 7 47 X 10-l.S ::/ml 

* A:g:pro:.d.I!'L>.t~ <J.V.:!raee; .;::ample ;;;i:.e ·r<.~.ried. 

** Appro"lCima.te average; varitd ulth absolute humidity. 
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Ri •;e:c Plant ::.n_to the f .. trr.osp:Oere, effl1..:ent streams, anci ea.;:then 

seepage be..siiis during tile six-r.1o~t':.1 period is sho\/ll in the follc"~ ... ~-

in.e tebl·:::. Tl-~2 radio.:J.c"'ci vi ty G. L=:-; ::::f.e..:-:-ged to ef:fl<J.en t s t.::-;;:el;~s does 

l1ot ref'J.~ct miscella::eous releaso::2 of tri tiu.u ( ie, P-Aree. coali!lg 

Hater containing R-A:"ea releases, te.3..t exchanger lee.kage mod0rator 

to cooling we.-t.er, su.~.'Tip discharges, etc:). 

Atmosphel"e Effluen·t Stream See-page Basin 

Alpha, me 7.0 43 231 

Nonvolatile Beta, c 0.7 105 76 

Radioiodine, c 1.3 10 0.5 

Tritium, kc 434.3 28.4 13.1 

Releases of nonvolatile beta from the F a..11d H-A1·ea stacks in ,JlJ_ly 

thro,_;,gh Decerrber decree.se(l ·by fs.ctors of 7 and. 6, respectively, 

over releases during t:Oe pre.,-ious six-:nonth period. D·::c:teases in 

the F-A!'ea release resulted f.:·om a suspension of the Pure):. !J!'Oceus 

dissol·ling (June to Sept<:rr.ber) 6E0 i'rom tb'::: proe:e:::si:-1g of ageG. 

SCRUP materi2.l ( Septem"':Jer t.o Dec~ember :~. T:te riecrea..R~ in nonvola.Gile 

beta released from H Area refl.ect·2d. a d-~cline in the radi.oTut.Lenium 

release rate, which was unusually high ~.n ~,..i:e.n.ua!'y and February 1961. 

Fallout from Soviet nuclear testing activ5.ties cm1sed abru?t in-

creases in atmos·pheric radioactivi t.y coneentrations. In A.ugust, 

just prior to the arrival of fresll fallout, average filter·able beta 

level in air was the lo1~'est iE Pla.nt. history (2 x 10-1.
4 ~Lc/cc ). 

Although maximum filterable bet e. levels in air ( 1.1.p to 2000 X lO_,JJ-'" 

JJ.C/ Cc) \Jere obseryed in Septenbel~ d\~ring -:.he first <.-reek of fe.llot:t 

a:::-rival, maximum deiJosition of the deb;.."is by rainfall occurred 

considerably later due to t:.he paucity of ~ainfall durinG end. im-

mediately folloviing the test series which beg3.n Septembc.~-· l. 1.ni.tia1 

and. Np-239. 
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a 2-fold decrease as compared ui t~ ~Je.:1uary-June l96l r_eleasea. Of 

this total, radip9.:::18.l~rses of '.-ieir s2.znples revealed Cr-51 as the 

predominant long-li·,.r~d radionuclide. S-35 \\'as d.etectcd. in di:::;-

assenbly basin releases during the fourth quarter of 1961 and non-

volatile beta activity and t:r·itium ,...rere detected in the river at 

the High·vray 301 crossing. The Plant~cc.ntrituted radioactivity in 

trans:t:ort at this locatiOJ.1 during the si;:-month period was cal.:!u-

lated to be approximately59 curies of nonvolatile "bet8. and 34,500 

curies of tri tiwn. Concent.-~:·ations oi' alpha acti vi.ty were negligibl"= 

both in stream and river 1-mter and only detectable in low volume 

effluents from the 300, 700, and 200 Areas, 

Radioactivity was present in biological samples, including terres·~ 

trial animals: avian, and aqllatic · SP'2cimens. The uptake of radio­

activity by Savannah Ri7sr fish ~:!e.: s;::n!ere~lly confined. to lo~ ... ~ 1e-Jel 

concentrations of ra6.iostrout imn i_n ~he Uones. Boi.,rever, a· fe1.-r 

river fisD contained low le•.rel conce::-' .. ·G:·c~tion.s of Cs-137 and Zn-65 

in the bones and fleshy tissues. Bie.;her concentra:l:.ior.s of the.3e 

isotopes \·iere present. in reactor·-'2i'f1uent fish~ ?.&dioe.ctivity \>las 

detectable in river algae collected 60 miles belo'-r the Plant site. 

The reactor effluent systems and o:tmospheTic fallout '·i~rc the 

primary sources of radioactivity for terre3tr~_al animals indigenous 

to the Plant site, Radioiodine ',.ms founcl j_n the thyroid glands, 

and low level concentrations of nor,volatile beta emitters liere 

present in the bones and fleshy tissues of ·these animals. Only J.o"~.-~ 

le~,re l concentrations of radioactivity ~.,rere fonnd in waterfowl 

collected from Par Pond. 
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Radioactivity Releases end Enviro11m~nta! EHocts 

Atmosphere 

Releases of alpha emitters, nonvolatile beta emitters, _:_·2.,:::ic~_,::;.:J_:;..;:.-:;: 

and tritium from individual Plant areas ~o the atrncsphe~·'2 d.urin_g 

the report period a:rc compared to ~eleaseS during t~ne rn·e\·.i..ous ~::L~-

month period in the following table. The individual i::.oto::.es com­

prising the F and H-Area nom·olatile beta totals are reported in 

Appendix A, table l. 

Radioactivity Released to the At;nosphere 

AlEha, me Nor,volat1le E~ta, :nc Rad1o:i.od1ne, c '!'.:-i t1.1.1:r!, c 

frev Frev Prev F:ce-: 

~ yo tal Total Total . .,otaJ ·r?tal Tot;:;,.l Tot,al Tota.l 

F 4,4 14.2 143 1006 0.8 160 

H 2.5 1.3 513 2923 0.5 -:).05 332,4-00 ;?2,000 

R 0.99 0.22 8,077 9,4-60 

p 1.24 0.5l _:.5,090 :;.~.' ,6co 

L 1.66 0.61 21,673 1.9,700 

K l.06 0.64 19,236 r; ,2·Jo 

c l.06 0.19 16,175 22,8GO 

TNX 261 1,4-50 

773-A O.ll O.lJ 33 61 0.015 0.33 371 2,.30C 

Total --> 7 .o 15.6 695 3992 1.3 160.3 434,283 --nz ,s1o 

Resumption of HM process dissolving in H Area on August l2 '"as a·> 

companied by increased releases of radiorutheni~_liD from the Building 

29l-H stack. Analyses of stack sampling filtefs by gamrna spectra-· 

metry indicated that a total of ll7 me was released on A•.>su2t l3, 

l4, and l5. The .;:-atio of ~he 0.5l and 0.62 Me-: photope""'z:; sugg.estced 

that the ruthenitun ·Has p:!.~i.ma:!:·ily the lange ~-lived 

which was attrj_buted to old depcaits of ruthenium ir.. the :iissolvey 

ofi'-gas system. 
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20,000 cu!·ies of t:r-itium ";·:as reles.sed. via the P-Area ste.ck G1..:rir:.6 

November and December. These abnormal re~easeE" ".vere attributed to 

unusual heat exchar.ge:- lea.l<s that occ:E:rr"ed during the pe:::iod. The 

stack-released r,o:wolatile beta activity from Building 235-F, a 

special product facilHy <Thich began operations in February 1961, 

\vas primarily atmosr;D.eric fission fallout. The nonvoi2.tile beta 

and alpha activities released from the Building 235-F stack ·.cere 

<l me and <l ~c, respectively, during the six-month period. 

Air samples were collected continuously from 20 air mon~~oring 

stations shown in figu.re 1, and j_n addition, from monitoring stations 

operated at Savannah and Macon,. Georgia._. and e.:t Colu.mbta and GTeen­

ville, South Carolina. Analyses were made for gross alpha and 

filterable beta, radioiodine, and tritium. 

Except. for tritiutn, no airborne radioactivity could be e.ttributer.. 

to stack releases. Prior to the reswnption of the Soviet nuclear 

tests which began in September 1961, the concentration of filtec·c~bJ.c: 

beta in air at all locations (including P and H Areas) reachecl the 

lowest level observed in Plant history (monthly average of 2 :< lC .. ::..o; 

'rJ,c/cc in August). Environmental effects due to fallout are disc:1ssed 

in the section "Soviet Test Fallout SW!h'l!ary." 

While the average tritium content in air at H Area was 10.'1 :< ::..o-9 

~c/cc (50')1, of public zone RCG)_, dispersal reduced tritium air con·­

centrations at the Plant perimeter and 25-mile-radius locacions to 

0.3 and 0.1 X 10-9 r,J.c/cc, respectively. The abnormal. tri·cium con­

centration observed at H Area during A:.>gust ( 42.7 :< 10-12 >tc/ cc) 

sig!1ificantly increased the average ccncentration for the 2:epyC"t 

period and apparently '.<as the result of higher than usual :-'elcssc:s 

of tritium (see H-Area stack releases, Appendix A, table l) corotL;ed 

with unfa"\iOrablc meteorological conditionsw The concerrt.l'a\~io::..s \)..[' 

radioactivity in air are summarized in Appendix B, tF.ble l. 
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FIGURE 1. CONSTANT AIR MONITORING STATIONS AND PUBLIC WATER 
SAMPLING LOCATIOI~S 
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Gamma Radiation Levels 

A S1.J.mma:cy of e!lvironmental grun.,il2. dos~ mee.surE:!'!'1'2!lt.s, mad.0 ";-iitb. 

Landsve1·k L-65 pocket chambers and a modified L-60 elect:come"ter: 

is given in Appendix B, table 2. rio significant radiation le·rols 

due to Plant O!'/erations were observed at thP. incl i.v:i__fj,_,8.l a.r<:>e. pe:!:­

imeters or at the constant air monitor buildings. The higic.est 

average dose rate observed was 0.59 mr/24 hours at H Area. 

Rainwater 

Results of analyses of weekly rainwater samples collected continu­

ously at each moni taring station sho•-rrt in figure 1 are summarized 

in Appendix B, table 3. Radioactivity in rainwater consisted pre­

dominantly of fallout from nuclear weapons tests. Fallout in rain­

water (during the week ending September 19) was detected at es­

sentially the same time as that in air samples; however, maximum 

concentratio~s in rainwater occurred nuch later than those in air. 

The average nonvolatile beta activity in raim1ater during the week 

ending December 28 ·,ra.s the highest experienced as a result of the 

recent Soviet nuclea:c testingj ho,veve:r, a maximum concentration of 

5900 X lo-'-5 c/ml was observed i.n a single sample collected during 

the week ending November 22, The maximum concentration of fallout 

activity in rainwater previously measured at SRP was 194,000 X 10-~5 

c/ml, which occurred in March 1956 as a result of weapons tests in 

Nevada. 

Radioactivity deposited on the Plant site, estimated from the 

analyses of rainwater samples and rainfall measurements at five 

monitoring stations, is shown in the following table, During weeks 

in which no rain occurred, nonvolatile beta deposition was estimated 

from radioactivity collected in an open pan of water near Building 

735-A. 
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July 

August 

Septem·oer 

Octo be~ 

November 

December 

Nonvols.t i ~Le 
mcil'Y!.i?.. 

4. 7 -. ' 

53 

27 

118 

241 

Total ~· 4.oe9 

PreYious Total --> 30.1 

--
O.G 

0.7 

4.7 

7.0 

9.5 

22.5 

8.2 

TrJ_ti1_;~;1. 

CL~~2' ~ .,l.l--- ---
L2 

10,8 

1.7 

3.8 

13.8 

33.2 

1.!7,4 

Cesium and strontium fo.llout in rairNater at the J?-Area anC. Green 

Pond Church monitoring stations was collected by an iO!l exctange 

method and analyzeocl. Cumulati.ve data for the six-month period are 

as follows: 

F Area 

Green Pond Church 

(Plan.t F·erimeter) 

Cs~:..¥.:' !.87 ; mc/mi2 

- Pre~l ·· 
Total Total 

14 

14 

4.5 

1.4 

To cal T'otal 

59 2.1 

96 1.1 

14easureme!1ts of Sr-90 in rainwater!' ~,rhich Vlere in::.. tiated in Novef!l:ce::· 

l96i, indicated a. deposition totaliEg 1.5 mc/r!J.i2 (av<':re.ge of' thi:"": t~..ro 

sites) in November and December. Ass tuning the radiost;>ontiunl d.e:;:o··· 

sition of 0.05 mc/mi2 per inch of raiP..fall in J'mmary-June to be 

entirely due to Sr·-90, the November-December Sr-90 depositio!l rate 

of 0.22 mc/mi2 per inch of rainfall indicated a ·1-fold increase. 

Vegetation 

Concentrations of' radioactivity in vegetation samples, collected 

from locations shown in figures 2 and 3, rc-pl~es>;;~t negligillle Plant 

contribution. The influence o:~ Soviet f'allout en· radioacti.vi r:.y on 

Analytical results of all samples are sho•~ in Appendix B, table 4. 
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nilk is discu::;sed in the section '1 SoYiet Test Fallout 81.;111:nary. ~· 

Reg:i.o!".:.al :r.:!.2.J.l: p:rc::-lu.ced by d2.iry henls and b.," farm covs 'ttas analyzed. 

qua:rterly for Sr-90 eontent. The ave :rage concentrations sho~,.;rn L1 

Appendix B, table 5, '..le:re essentially the same as those observed 

during the t1vo pre1.rious qu::J.rters o MiL~ se.mples from a small dairy 

in Aiken, Soutn Car-olina. a.nci a farm at Snelling, South Cs.rolina l·te:re 

analyzed \-Teekl;:; for Sr-90 duril1g September, October, and November 

to e.scertain if Sr-90 from the SoYiet atmospheric nuclear tests had. 

appeared. in local milk. The Sr-90 content of t:1ese milk sa;nples 

shovr_ed no eff'2ct from +.he Russian tests. 

Soviet Test Fal!oul Summary 

Heswnption of Soviet nuclear tests ( 31 announced detonations fr·om 

Septem'Jer l th:rough November- ·1) resulted in increases in i-Ieekly 

averages of filterable beta activity in air from 2 X 10"'1.,."' t,J.c/cc 

for the week ending Septer.1ber 12 to 2000 X 10-H iJ.C/ cc for the 'dee!-'. 

ending September 19. Fission projucts from the Soviet tests were 

first detected in the r.tmosphere 0::1 September 17, seventeen days 

after the first announced detonation. Filt."rable beta activity in 

air (September 16, 17, and 18), as measured at Building 735-A, 

reached a maximum of 7800 X 10- 1'~ IJ.C/ cc; the highest. previcus COCl-

centration measured at SRP was 2900 X 10-14 ~-c/ cc for a one-veek 

period in August 1957. 

Specific isotopes in. the initi3l fallout THere quantitatively ide:lti­

fied by the Health Physics Section Chemistry 11ethods Group. Radio­

cherr.i·cal s·eparations W(!re made on an eight-hour air sample obtained 

in F Area c1.uring the period of highest fallout c:oncentrc:.tion 

( 26,400 ft 3 of air sa.'llpled. bet1<een 5 Pl1 on September 17 arrd 1 Al1 

' . ' 

I 
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The first ·.,·ee};: follovring th~ appea:cance of fallot:t ',.;as the p;::riod_ o:.C 

on vegetatio!l~ Ro.dioa2ti.vi.ty ir.. ai·r, milk .. o.n.d vegetation, prioY to 

and fcllo~ori~g tf·:(~ a:cri7aJ. of th::: fresh fiss~t..on rad.ioactivity is shovl!.! 

in figu::::es 5 thl~oug~1 a. F2.1lcut. deT)OSiticn d.at.a ("nor.~-volatile beta 

by rain ancl particle collection ell. adhesi·.,re pap~rs) are prese!lted 

in figures 9 and. lO. 

·The decrease of radioioclir1·:~ 0:1 vegetation and in milk following the 

first·-\·Te~k maximn1'n I'eflcct:::, the O.ecre·:isE:= in atir_ospheric concen-

in nonvol2.til12 beta on. y-:g2tat:Lor~ i~~ .Nov2rriberJ particle d-:::ro::::.iticn 

Adhesive papers contained par>::.tclE3 ran.ging to C87 x 10-l::: c/part-icle 

in be~a activity. Isotopes in :~0lect :partielss, as identified D:l 

Particle deposition at the Plant 

perimeter from Novembc::r· 13 througb November 30 may have been i.nflu·~ 

enced by the dis:persion of particles from inside the Building 291-H 

stack ( Ru-cor1tarnj_!.-:atc::1 arDJrDniwn. ~li trate) '.·Thicfl occ-w.rred du.Ying this 

period. Prior to the <'-~·::.~ival ?f the Soviet te3ts; there ~ ... -,:::::-e ~.o 

radioactive -cJ.r·t::_clc~. d::tected on the adhesive pape1· monitors. 

Ana.lyses of ml . .lk ;:;G...rr~.r:.:.es i'~om :t'outine so...rn:ple l:Jcations shoi~'ed !-131 

comparable to ttat expel':~enced Un:r:ing the F'-A::-ea radioiodine rele-5...~'2 

in l-1:J.y-June ).flbl (J.lOO J< 10-.2.~ c/m1_ maximum)~ •Jf particular tntere~t 

-· ~ 
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Mo- Tc'J 

8% 

Bo•La140 

35% 

Nd-Pm l.4J < 1% 

Zr-Nb 95 1% 

5,89,90 111 

Total Radlocctlvlty Represented 12.4 XlO·lO pc/cc 

Sample Co1lect1on Dote ~/l7/6l 

FIGURE 4. RELATIVE ABUNDANCE OF RADIONUCLIDES IN SOVIF.T FALLOUT 
(Corrected to Date of C~>llectie.n) 
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I-131 cont2J'Jinated miJJ.: in the "~.ri.cinity of tbe Plant for th~ ca.le~-

dS.!' year. The c-...1.mulati ve thyroid ii.ose d11e to con.sumptj_on of con-

te.rr.ir .. 3.ted dairy milk ( resul tiEg I--:om ·coth Plant release of radio-

iodine in early June and Soviet tests fallout) was well below the 

500 mrem per year reeoiiLvnencled ":Jy the Federal Radiatior.~. C::Y~.ncil, as 

shOYln in the following tD.Dle. The calcul.C::~.tions were baseci on ave rag~ 

concentrations in dairy milk, a child's thyroid ••eighing 2 grruns, 

and consuJnption of one liter of milk daily. An adult consuming one 

liter of milk daily would have received only 10% of a child's ex­

posure, since an adult thyroid weighs about 20 grams. 

Average Population Dose 
1961 to a Child, mrem Source 

June 63 Plant Re.lease 

September 102 Weapons Tests Fallout 

October 93 Weapons ·rests Fallout 

November 27 Weapons Tes-ts Fc:.llout 

December 6 Weapons Tests Fallout 

1961 Total __, 291 

Concentrations of radioiod.ine in milk during January through May 

and July through August <;ere below the limit of detection. 

Plant Drinking Water 

Samples of drinking water were collected monthly from operating 

areas and quarterly from other domestic water systems, Results of 

analyses are summarized in.Appendix B, table.9. Maximum concen­

trations of both alpha (36 X 10-:s c/ml) and nonvolat.ile be-oa 

(51 X 10-~5 c/ml) activities 'Jere observed in Barricade 2 nrtnking 

water. These c·oncentrations were attributed to naturally occ•J.i'ring 

radioactivity. Drinking water srunples contained. .no detecte.ble 

tritium·activity. 

Pub!ic Drlnking Water 

Srunples of. public drinking water ••ere collected monthly from the 14 

SUXI'OU.l'ldirtg to;ms shmm in figure 1. Analytical results are SUltllna:·~zed 
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in Appendix B, table J.O. Public c·lr:!..nking iJa:-.er seJiiples coL~aj_r:.ec~ 1 

no detectable tritium activity. 

Streams and the Savannah River 

and tritium released from individual Plant areas to effluent styeams 

during July-December are com:pared to releases during Ja::mary-June .i.n 

the following table. The ·indi:vidual isotopes comprising the relec,ses 

from the Reactor Areas are reported in Appendix A, table 2. 

Area 

F 

H 

R* 

p• 

L* 

K* 

c• 

300 

Total 

Radioactivity Released to Effluent Streams 

Aloha 2 me Nonvolatile :SP.t3.! c Radioiodine 1 c Tritium 1 c 
Prev Prev Prev Prev 

Total Total Tot a]. Total ~ :£.2.ill 22_tal 'Ictal 

3.3 3.7 1.7 1.13 5 5 

5.5 4.3 o. 2 0.20 1,300 710 

•• •• 35.9 22.44 7 .49t 1.41 6,900 3,300 

•• •• 14.4 39.47 0.39 2.20 4,300 5,900 

•• •• 17.8 71.46 0.48 6.55 3,600 7' 100 

•• •• 20.8 36.52 0.90 5.04 7,000 5,600 

•• •• 13.8 58.13 0.75 3.56 5,300 .:1,800 

34 80 

-> 43 88 104.6 229.-+ 10.01 18.76 28,400 27,400 

0 Disassembly basin weirs only. 

0 * Naturally occurring alpha emitters in Savannah River water pass 

through the Reactor Areas in the cooling water. The tot~ll 3.lphc. 

discharged in Reactor Area effluents during the six-rr.onth pr,_:o-:.od 

was estimated to be 400 millicur!es. Since this activity d~d. :1c: 
. ' 

'Originate from Plant operations, it. is not included in r.h<;; ta!:JJ.l"'. 

t Reflects the discharge of a failed Hark V-B element d;.,ri:~g ':he 

R:9-10 outage. 

The principal source of radioactivity released from the R0ac~or Areas 

was disassembly basin "'.Vater, purged at a rate of' 1000 tc 2000 gprr... 

Reactor Area releases showed a substant;i.al _reduction of g[]n:;.:l 



_______, 
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ascribed to the con.t:i.nued pD con--::.c-ol oi' react.o!' moderato:!:, ·;;hi_ci1 

resulted in less corrosion in the primary cooli!lg syst2m. ;~pprc:.-:i·-

mg,tely 73% of the total beta ac:ti·._rity ( excludi1:.g tritiurn) reJ.ee..3eci 

December 1955) was due to radioisotopes having half livee greate~· 

than 15 days. 

3-35 ·..rbich was detected !.n dis2.ssembly "basin ;..rater during the 4t~ 

g_uarter of 1961, is not incluci.ed in the Rea"ctor Areas release 

summaries of this report. An imbalance bet1-;reen nonvolatile beta 

activity in reactor effluents ar.td total estimated disassembly 

basins releases during October led to the identification of S-35 

(see the \?orks Technical Progress Report for January 1962, DFSP 

62-l-l) ~ A problem in correlating the stream radioactivity ~..rith 

the disassembly basins :relee.ses (stream activity exceeded basi:-.Ls 

releases) concerned the !ll'=thods r:3ed "i.n. ci.et.ermi.nin.g the PJ'J.ounts of 

radioacti '!i ty. Tbe. g.!.' OS.:.; be-e a -cec hniq1l2 V·ias us'2d. to e.n!J.lyze s tr·-ea.m. 

water samples ar..d. the rs.dioacti ·:·ity •.:as re::;-,:.J~ted as nonvolatile 

beta eq:Ji valcn.ts of radiwn D s..nd. rad ~~.n1 2. Di sasser:.bly ":Jc.s in · . .;ej.r 

releases uere analyzed f'or absolute ··re.lues oi' 3pecific ra6.i':)isotope.s 

by gamma spectrometry and chemical D.I~alysisj the specific analyses 

did not include S-35. Tbe non·.rolat ile beta assay techniques.~ ho•.v­

ever, ::lid :::1ot pe t"r.'li t quantitati 'lC meas·0rement of S-3~ because of 

the lm; energy beta emission and volatility of some forms of sulfur. 

Specific analyses of '•eir samples indicated t:imt disassembly basin 

releases included the follu~rin.g ai!lou.nts of S-35. 

Area 
,, ,, 
c 
R 

Period 

10/10-10/15 

n/28-12/4 

l2/l2-l2/1G 

S-35 Released in Disassembly 
--~~irl Hater,_ cur:?..es 

40 

9 

17 

The Ch~:nistry Hethods group idem:ified the S-35 by chemical analysis 

e.nd lsolatio~_9 the absence of ga.rr1na activity, and betJ absorption 

--- -· ---------·--- -~ - ------ - ·------
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and decay studies. It vras determir:ed that reactor moderator, 

trc.:.nsferTed to disassembly basins du::.~j_ng discharge operations, · ... ·as 

a minoy source of 8-35 . 

For measurement of radioactl.vi ty in Plant effluent streams and in 

locations and 7 river locations as shovn i:1 figure 11. River mud 

samples collected monthly at 5 locations and weekly from tvo other 

locations (10 and ll) vere analyzed for TBP extractable alpha. 

Analysis results are summarized in Appendix B, tables 6 through 8. 

Maximum concentrations. of nonvolatile beta and tritium in Four Mile 

Creek, Pen Branch, and Steel Creek at the Road A locations coincided . 

with fuel element discharge in the reactor areas. Analyses of 

water samples collected at the Road A intersection of each reactor 

effluent stream showed that the following amounts of radioactivity 

passed these locations. The flow of radioactivity passing river 

locations 2 (Control) and 10 (10 miles do>mstream from Plant) is 

presented for comparison. 

Radioactivity in Viater z curies[6 month_s ___ 
Nonvolatile Radio- Radio- Rad.io-

Location Beta Tritium iodine strontium cesium 

Four Mile Creek 19.6 9,400 1.0 2.l 1.4 

Pen Branch l6.2 7,000 0.6 3.2 2.0 

Steel Creek 36.7 l5,000 1.4 4.6 2.7 

Lower Three Runs 1.4 1,400 0.2 0.3 

Total at Road A 
Locations .... 74.0 32,800 3.0 10.1 6.4 

River 2 31.1 5,500 

River lO '' 90.5 40,000 
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At Road A .Strea.rr.. Loce.tjons..,.,c-:-:- .~- 7 
o!;j •. 32J !.:..00 

34J.::oo 

l.27 

At River 10 59.4 

* The total Sr-90 fl0\1 me'3.s;;rec in stream water at Road A 

·•as as follow3: Four l·:il.e Creek, 0.24 curie; Pen B:car.ch, 

0.26 curiej Steel Creek, 0.30 c~lri'=.j and Lo'..rer Three RlL'1S_, 

0.24 curie. The total Sr-90 flo',..r measured in river ~,..rater 

was 1.52 curies at River Cont:col and 2.83 curies at the 

Highway 301 location. 

** Compensation was made for tf.1e estimated volu..112 of river 

water used by the Plar1t facilities in calculating the 

Plant contributions at the Road A stream locations. 

Decreased six-month avera5e concentrations of radioactivity were 

noted in the 300-Area effluent and ~n the F-Area scorm sewer effluent 

draining to the Upper Three Rcms System, The approximate 7 -fold 

decrease in nonvo.latile beta acti~,rity in the storm se\.;er effl,~ent 

vras attributed to maintenance of tJ1e liquid level in an A-Line swnp 

below points of leakage. 

Seepage Basins 

Alpha emitters, nonvolatile Oeta emitters: radioiodine, e.nd tri tiurn 

discharged to earthen seepage bas i,-,s during July-December are com·· 

pared to those discharged during January-j·une in the following table. 

Isotopic distribution of the nonvolatile beta discharged to the F 

and H-Area basins is shown: in Appendix A, tallle 3 . 

. ..!txr 

. '--:-----



·.·p 

R 

p 

L' 

K 

c 

3(/00 

Radioactivity Disch,:1r~~cd to S2t.:p2F;s :Ec.sins 

Alpha, me Nonvolatile 

Prev 

~ ~ Total 

68 }51 . 29,5 

144 8:i 2:9,5 

14.5 

3.2 

19 10 0.04 

D·~ t ;.: : 

Prcv 

Tot a: 

92.5 

:;6.8 

18.6 

0.02 

16.8 

0.03 

c 

0.) 

0.~ 

i?rev 

Total Total 

13 

32 

:·}.ll34 

27 

Prcv 
Total 

}<2 

J.,SEO 

42 

Total --+ 231 446 76.7 164.8 0.5 157 : 13,066 12.248 

• A total of 3391 curies of tritium ~nd 14.5 curies of 

nonvolatile beta activity ~o~as released to the 011 and 

Chemical Disposal Pit 1n L Area. 

I 

Liquid volume input, seepage, and evaporation rates in liters per 

day :for the F and H-A:cea bas1.ns are given below. 

Waste Input 

Rain Input 

Seepage and Evaporation 

F Area* 

1.3 

0.7 

3.2 

H Area* 

2.2 

0.6 

2.8 

*Multiply these values by 105
• 

The radioactivity in Separations, 700, and TNX Areas seepage basins 

is shown in Appendix B, table 11. 

The major sources of radioactivity released to the reactor area 

seepage basins resulted from handling of Chalk River reactor com­

ponents in P Area, flushing a filter charge tank in L Area, and 

decontamination of heat exchangers inC Area;· No radioactivity was 

released to the R and K-Area seepage basins during the report period, 

Radiochemical analysis revealed S-35 in C-Area seepage basin waste 

in September. A dis·crepancy between the total nonvolatile beta 

analysis and specific isotopic a!lalysis prompted a study that led. 
.. I 

'. 

I. 
l 
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to the identification of this radionuclicie (see the Works Technicul 

Progress Report for Novembe:::- 1961, DPSP 61-l-11). The maximum 

concentrations of radioactivity in reactor Area seepage basin water 

were observed inC-Area basin l as follows: alpha, 0.1 X lo-l2 c/ml; 

nonvolatile bet.u., '2400 X l0-:t. 2 -:::./;:;J..; an.C.. t~iti• . .:J.h1 165,000 x 10-l?. 

c/ml. 

Ground Water 

Ground water was monitored by analysis of sa~ples collected from 

(l) wells surrounding F, H, and R-Area seepage basins (see figures 

12 and 13), (2) wells near F and R Areas (Z and ZH wells, see figures 

14 and 15), and (3) wells at the burial ground (see figure 16). The 

maxim= nonvolatile beta concentration from analyses of 85 samples 

collected from -che R-Area seepage basin wells was 86 X lO.J.5 c/ml 

in well A9, which is adjacent to basin 6. Radioactivity in Z, zw, 
F-Area, and H-Area. seepage basin well water is shmm in Appendix B, 

tables 12 and 13. 

All of the alpha activity detectable in F-Area. and H-Area monitoring 

wells was attributed to natural uranium; no movement of plutonium 

into the ground water was detected, Wells in the perched water 

table in F Area, and wells 1, 3, and 5 in H Area showed the most 

significant concentrations of radioactivity. The average nonvolatile 

beta concentration in H-Area seepage basin well 3 (13,000 X 10-~5 

c/mlj was a 44-fold increase over any previous average at this 

location. Radiochemical analyses indicated -chat approximately 25% 

of the nonvolatile beta activity in F-Area wells was attributable 

to radiostrontium. Approximately 44% of the nonvolatile beta ac­

tivity in well 5 in H Area was due to radiostrontium. 

Hell A37 in H Area is in a swamp bordering the H-Area effluent in 

the zone of most rapid movement of seepage basin water into the 

swamp. 'I''1e tritium concen-cration in this well averaged 40,000 X 

lo-l2 c/ml. Fc.niochemical analyses indicated that practically aLl 

of the nonvolat:.ile beta activity could be accounted for by isotopes 

of strontium. No movement of alpha emitters from the basins was 

detected in·well A37. 

' : 
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2~1-H Tonk Farm 

locations in figure 17). The t;.;el-.re EJ?M vrells are installed at 

20-fooi:. -~ 0.t.e .... val s at 8 •:11 s t.8Xtr'!P onP. font, fr0m thP. ('1.lt-,er -2fl.ge of t.he. 

c~nc~e:te pad on ,.;hich the :ou!:' ta!'Lks in the Upper Tank Farm are 

con.structed. The HP Hells are the initial Hells •,;hich ••ere drilled 

five feet from the tank 16 encasement (do"rn to the concrete pad) 

following the detection of !"ad.ioactivity from the annulus of tank 

16 in September 1960. \-/ells T·>73 a!-,d Tw4 were installed during con­

struction of the 241-H Upper Tar.k Farm. 

Nonvolatile Beta in Upper Tank Farm \-/ells, 
c/ml ( mvltiply by l X 10-1.5 ) 

HPM 
Average HPl T~u.-n .... "J H?B T\-13 TW4 

Maximlliil 39 430 150 230 420,000 550 

Average 30 340 110 220 201,000 350 

Previous Average 30 130 100 230 tlJ 100 ~.so 

The increase of raclioactivi-:y in T'tl3 (beginning Ju.:-te 1961) follo>~ed 

the IJlilllping of the soil shrin__..'i{age .Sj'stem from riser No. 5 (TA 5-6). 

This pwnpi:.g catosed movement of ground water from the vicinity of 

tar_\: l6 to -che center of the sys-cem, T.he location of both riser 

No. 5 ana TW3. Negligible concentrations of radioactivity were ob­

served in water collected weekly from 9. pre-existing test well in 

the center of the Lower Tank Farm. 

Biologicol Spedmens 

TERRESTRIAL. 

The reactor efflu~nt systems ( ii1cluding Par Pond) aEd at:nosph':!ri.r.= 

fallout from vrcapons tests -were .t.he primary sources of rad.ioacti vi t;y 

in terrestrial anin15.ls collected from the Plant site during tte 

report periocl. Althou~~ the ~X}Josed R-Area seepage bas:Lns r,re:re 

backfilled late in 1950, the norj.vo+atile beta concentra~io!1s in the 
'.·,·.·1 

.. 
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bonss an-i flesh of e.n:i.rr)J,ls collc,ctc.cl ~t;i t..hln 3. half -·mile ::Ofl~_ius of 

coJ.l-:-;ct2d at ran.:iom from tne Plant. site. This may be due to in-

ge.stion of ~ood and ~·iater from t:1e basins -prior to being backfilled 

or from Par Pond. The primary isotopes in the boneD and flesh of 

radiocesium (Cs~~'~37 ). The primary isotope in the bones and 

flesh of the raccoon, a semiaquatic feeder, was radiozinc (Zn-65). 

The nonvolatile beta concentratio~s found in these specimens are 

presented in the following table. 

Nonvolatile Beta in Terrestrial Animals (wet weight), 
c/g (multi"PlY b;r l x l0- 12

) 

No. of 
Species Samples 

Bone 
Max Avg 

[R=A"rea Basin I 
Rabbit 

Raccoon 

Fox 

Bobcat 

7 

4 

l 

2 

100 

40 

8 

55 

30 

lO 

7 

Flesh 
Max Avg 

20 

15 

8 

lO 

lO 

7 

7 

[G"ther Plant, Locations] 

Rabbit 

Raccoon 

Fox 

Deer 

Opossum 

16 

l 

2 

3 

l 

35 

10 

10 

20 

lO 

8 

7 

8 

lG 

4 

5 

4 

9 

4 

4 

3 

Concentrations of I-131 may be several times greater in the thyroid 

of animals than in their food. Cor.sequently, the radioassay of 

thyroids of indigenous terrestrial animals e.nd local cattle is use­

ful in the study of effects of 1o· .. c level I-l3l emissions. Radio­

iodine from Soviet weapons tests ·..ras detectable in the thyroid glands 

of terrestrial a.flim.als collect2d i'f'Otl the Plant s:i. te. Data are sho~ ... rr1 

in a.:.:;o 

cattle thyroids obtained from un Augusta abattoir. The herbivore 

thyroids conta.ined higher concentrat~_ons of I-131 than the carnivore 

thyroids. 

, Q?fT_ -- --- ----
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Iodine-131 in Anir:1al 1.'=-::,"roids (-..ret v.-eight)J 
---- c/g ( :Qu Ec·,o:!_y cy J. X l0-l2 ) 

No. of 
Animal Samples Naximum Avera.ge 

Rabbit 23 655 165 

Deer 3 1.90 135 

Fox 3 70 50 

Raccoon 5 50 25 

Bobcat 2 30 20 

Opossum l 10 

Milch Cow 3 250* 

* Calculated average of composite samples. 

AVIAN 

Five aquatic waterfm;l ( 2 ring-r,eck ducks, 2 coots, a11d a ruddy­

duck) were co.llected from Par Pon:i curing December, approximately 

one month after their arrival at the poYld. The highest concen­

trations of n:Jnvolatile beta ·,;ere in the 'tones and flesh of the 

coots, which feed priTJarily en animal~atter. Radiozinc (Zn-65) 

and radiostrontium (Sr89
'
90

) Here the predominant isotopes in the 

bones. Radiozinc and radiocesium were the prima~y isotopes ir. 

fleshy tissues. The nonvolacile beta concentrations contained in 

the three species were essentially the same as those found during 

the previous report period; concentrations of radioiodine in the 

thyroids ~<ere less than the sensitivity of analysis. 

Nonvolatile Beta in Aquatic Wa~erfo1-rl, 
c(g (multiply by 1 x 10---2

) 

Bone \' Flesh 
Species Max Avg Max Avg 

Coot 50 30 30 20 

Ring-Neck 20 20 15 10 

Ruddy-Duck 7 5 

·. 
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A total of 793 aq~1atic ·samples ( 514 fish .. , 273 o.lG:::c 3a:-E?l·~~;, ,:. clo..r:::..:) · 

and 2 crayfish) were collected from t:~c ?lc:.nt effl~.t<:::!"t.s e.:!d th·~ 

Savannah River. Fish and algae f~o:n reacto::: efflue:1ts ·,\·ere radio-

analyzed to determine the maximtua uptake of Plant-contributed radio-

to determine the concentrations of radioactivity in aquatic specimens 

accessible to the public. 

Reactor Effluent. Radiostrontitun (Sr89 
'
90

), though not concentrated 

significantly by the fleshy tissues, was the primary beta emitter 

in the bones of fish collected from all four reactor effluents. 
. , 2A .. ~7 

Radiozinc (Zn-65) and radiocesium (cs··· _,_._ ) were the predominant 

gamma emitters in the bones and fleshy tissues. However, the domi­

nance and magnitude of specific nuclides in fish tissues va!·ied 

significantly between effluents as shown in the following table. 

The higher average rediostrontiu.nt content in Pe.r Pond and Lower 

Three Runs fish bones reflects radioactivity metabolized by fish 

indigenous to R Area, effluent durin::; the ••int~:::- of 1957 -E·S, foll·.)1-ting 

the incident in R Area. The cause of tr.e substantial re-

duction in radiozinc in Lower Three Runs, as compared to Par Pond, 

is under study. Steel Creek fish were exposed to radioactivity 

releases from both L and P Areas, whereas Four Mile Creek and Pen 

Branch fish reflect radioactivity released by C and K Areas, 

respectively. 

I 
I 
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Ra.dioacti ,:_: "'c:·1 :.:: E::. ... fl·~~e::"lL. ::;·-:.5r. ! • ._. ·'· 
•,;(2 it;:i t) ·' \ .. c" 

e:/ ~ { v·· 1 .;." -1,. :-... -· :~ -.1-::-2 1 
:__, ., .. u_;_IJ_;__.J J J.: ~U ' ·-

58 _.;?G . ,..., . . ,.... ..... 
i·l,:)Yrthly S:c c-...:.. . .., • .,, -.::l, L.n- 6b 0 

Co:apo::;ite I•~2..)~ -~}-...'>"6 l<ax .u.vri ~·!c:.x Av(~ 

UpD•;)r ~hroo RUnf::i 

(Control) 

Bone 4 6 4 * * * * 
Flesh 4 ... * -~ * * * 

Four Mile Creek 

Bone 3 10 8 * * 8 4 

Flesh 3 * * 2 l l l 

Pen Branch 

Bone 2 12 1.2 6 3 24 24 

Flesh 2. * * 5 3 4 4 

Steel Creek 

Bone 5 19 ,.,, ... ~ 5 l 126 68 

Flesh 5 * * 
~ 5 12 8 ' 

Par Ponti 

3one, ~ 

0 55 "r .. u:. 28 13 200 67 

F'lesh 6 * * 31 28 24 l4 

Lo\rer Thre~ Rll.r.S 

(6 miles belo¥.~ dam) 

Bone 6 4G 39 23 16 * ~-

Flesh 6 * * 50 28 * * 
* Less than sensitivity of analysis. 

The nonvolatile .beta concentrations in the bones and flesh of fish 

from Steel Creek increased. 50% and 80%, resp;ctively, during the 

report period.. Lesser inc:rease-s were also noted in the bones and 

flesh of fish from Par Pond. The higher concentration2 are partially 

explained by increased-tissue uptake of Zn-6S. Comparisons between 

nonvolatile beta and total garmna indicated the presence of ·oeto. 

emitters other t!ian radiostro::1tium in t.~e Cone"". and to a lesser 

degree in the l.'leshy tissues. Follo· . .rincs a 12-month perio.i of rcla·· 

tive stability, a general decrease was ooser·red in the P.on•roJ.aU.le 

beta concentrations in fish from Lower Tl-:rce 1\u:-"~s. Th2 sparse .:lata 

collected from analyses of fish from Four ~!ile Creek and Pe:1 J:lranc!"J 

also indicated tle::reaseO. concentr9.tions d.t~:i.ng the repol~t pe::--iod • 

•. Jiitd 
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Nonvolatile Beta in Effluent Fish (wet ··ei "ht) ~ -c> ·' 

c/g (multiply O:-.r l X , o-::.a' .• 1 

Bone Flesh 
No. of Prev Prev 
Samples 1-i:ax Avg A vet Max Avg f:tvg 

Upper Three Runs 
(Control) 16 15 7 10 5 4 4 

Four Mile Creek 8 40 20 85 20 10 10 

Pen Branch 6 115 40 150 20 10 20 

Steel Creek 39 2340 260 175 280 55 30 

Par Pond 1.44 630 145 115 ll5 35 30 

Lower Three Runs 
1 Mile Below Dam 46 185 75 100 55 20 35 

6 Miles Below Dam 40 210 60 100 45 20 30 

14 Miles Below Dam 41 145 45 55 30 15 20 

. ( 89 90) Radiostrontlum Sr ' was the predominant radioisotope in the shell 

structures of clams and crayfish collectec'. from Lower Three Runs (6 

miles below the darn) in August. Ra<iiocerium ( ce'-4
:., ::_.:

4
) a:1d radio­

cesium (Cs:L34
''·

37
) were the primary gamma emitters in the fleshy 

tissues of clams; radiocesitL'll was the only radioisotope in the 

fleshy tissues of crayi'ish. 

Average Nonvolatile Beta tn Mollusks and Crustaceans 
(wet weight), c/g (multigly by 1 X 10-:!.2 ) 

Clam C!'ayfish 
Shell --Flesh Shell Flesh ·---

Srs9 ,so 196 * 9 * 
Ce~4l, .!44 14 4 * * 
Csls4, l.37 * 3 * 24 

* Less ~an sensitivity of procedure. 

Reactor effluent algae is routinely monitored because it has a high 

sorption for radioacti·;ity and is an important link ::.n the food 

chain of fish and man, Since algae concentrate radioactivity in the 

water by factors up to 104 , they are good qualitative indicators of 

the radionuclide content of the water. The average nonvolatile beta 

concentrations in effluent algae collected during the report period 

were higher by a factor of 103 tha:1 those in efflue:1t water. The 

-- -~-----
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average concentrations in vreekl;'i samples co.:_le'c-te·::l 2.t Roe.8.. A 'J.::~: 

presented in the following table. De.ta indj_ca.teri t.h~'!.t -:.~e 20n12en.­

trations in reactor effluent alge.e ~.;ary i!l··:e!':;ely as a function- of 

stream water dilution a...'1.d the distance bety;een the Reacto!~ P-.'!:'ea 

and Road A. 

Nonvolatile Beta in Ef'flue~t 

cLg 
Algae (dry 1<e ight), 
(multiply by 1 x 10-l2 2 

Miles From Prev 
Effluent Reactor Area Max Avg Avg 

Upper Three Runs Control 225 55 35 

Four Mile Creek 4,0 4080 760 355 

Pen Branch 2.5 5220 1370 765 

Steel Creek 7.5 770 290 300 

Lower Three Runs 18.0 145 95 85 

Larger algae samples ( 10-30 grams dry weight) wsre ·~ollected monthly 

at each Road A location for garnma spectrometry and radiostrontiuru 

analyses. The average radioactivity concentrations in these samples· 

are given in the following table. Although general quantitative 

Comparisons may be made ·bet1veen tbe 2f:f2..uents, :proc:E8S conditions 

in the Reactor Areas varied at "the time of sampling. The concen­

trations in Upper Three Runs algae may be due to atmospheric fall­

out and/or radioactivity released to Upper Three ~Jns by the F-Area 

storm sewer effluent. 
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Average 

U:;Jpe:c Four Lo~rer 

T'hree Mile Pe~ Ste'2l ;rb.~:ee :Ja.~ Panel, 
Runs* Creek*·* Br2.nch* CJ::eek** RU:!1S* F.oadz 8 & G* 

Cel4 .'!.., 1..;..; 3 63 1,c 
~J 43 6 81 

C:r5 !. 20 264 200 122 t 176 
Rul03;>l06 c 62 53 23 8 48 ~ 

Csl34, .J..::.7 2 13 22 23 15 [,7 

Zr-lfb95 2 13 23 10 3 10 

Mn:..;4 t 23 12 10 t 01 
~~ 

zn65 t 15 80 28 t q· ,'± 

Fess/coso t 31 28 22 t 56 
S!"ae ,eo i· 7 6 t 8 7 

* Five monthly s8I!lples. 

** Three monthly samples. 

t Less thz.r.. sensitivity of an2.l;:rsis .. 

Sa·Jannah River Q The uptake of .!.'8.i2.oacti '.'i ty by ri ve.r fi3h collected 

above, c~djacen1; t.c 1 9..:ld belo",.; the Plant. site 1n:: ... s ger..erally confined 

to l::M level r.:or.:.c2ntrations of nsnvol3..tile beta in. ti1e bones_, with 

·3.n occasio:12.l "trace con-~entratior.. in the fleshy tissue. The average 

concentratior.:.s i?J. river fish dLJ..riD§, the report period are pr~se~ted 

in the follo 1..ring table. 

Nonvolatile Beta in Savanr1.s.h River Fish ( ><et •,.;eight); 
c/g (multiply by , X 10-l2 l 

Bone E'lesh 
No; of Frev Frev 

River Location Samples Max Avg Avg Max A"l•ct 
~-

Avg 

Above Plant 22 17 8 13 8 4 4 

Ad,je.cent to Plant 91 56 i3 17 13 5 5 

Below Plant 
10 ~1iles 29 29 13 ll 10 5 4 

60 Miles 29 17 9 ll 9 1 'k 

fish; YJO 

Wi.th the 

signi.fic.:ant concentrations were in 

excertion of thiee fish collected 

the fleshy tissues. 

near the mouth of Four 

L 



Mile Creek, there were only trace concentrations of Zn-65 and Cs-137 

in the fleshy tissues of fish collected adjacent to the Plant site. 

The maximum concentrations of radioactivity :Ln monthly composite 

bone and flesh samples are shown in the following table. 

Isotope 
SrBkl ,so 

zn65 

Nonvolatiie Beta in Savannah River. Fish (wet .weigi1t), 
c/g (multiply by 1 x l0- 12 ) 

Above Plant Adjacent to Plant 10 Miles Below Plant 
Bone Flesh Bone Fles!: Bone Flesh 

4.7 * 23.6 * 8.7 * 

* * 72.0 11.2 * * 
Cs~34, ~<37 * * * 2.6 * * 

* Less than sensitivity of analysis. 

The nonvolatile beta concentrations in Savannah River algae collected 

above, adjacent to, and below the Plant site were slightly higher 

due to fallout and Plant released radioactivity than those measured 

during the previous report period. The radioactivity in river algae 

is shown in the following table. 

Nonvolatile Beta in River Algae (dry weight), 
c/g (multiply by 1 x lO-l2 ) 

River Location Max Avg Prev Avg 

Above Plant ll5 40 20 

Adjacent to Plant 2260 165 105 

Below Plant 
10 Miles 155 65 45 

60 Miles 95 55 35 

The concentrations of specific radionuclides in larger algae srunples 

collected from the river in December are shown in the following 

table. 

q SF? 
_j 



10 M:i.les 60 fililes 
Isotope Abo-,le Plant 5elo:...- P2.ant Be: low Plant ------

Ce!Al, :!.~'•4 52 15 84 

CrGl * 43 * 
-. Rul.o3, ::.ot3 40 50 45 

Csl27 * * = 

Zr-Nb95 6 14 6 

Vm 
54 

* * * 
Zn 65 

* * * 
Fese /Coso * 6 * 
8 

se ,eo 
.r 4 18 6 

* Less than sensitivity of analysis. 

-. 
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Chemical Quality Of Water 

Lowe:r Three Runs and S<Jvcmnah Rlver 

The chemical quality of the Savannah River both upstre3.!.l (lcc.:ation 2) 

and dc'-<:Is tream ( loc:J.ticn 10) from the Plar'~t site during Jt~ly-DecenJ.ber 

is presented in the following table. Results of analyses of' vater 

from Lower Three Runs Creek at Road A are also presented. All data 

except those for dissolvet'. oxygen and BOD represent th~ average 

analyses of water samples ·,;hich are collected weekly. The dissolved 

oxygen and BOD values reflect the average of weekly determination3 

of the oxygen a.t the time of collection. The data indicate that 

SRP operations have no effect on the: health of the river. 

Che::ni.::al 9:-Jali-.;·.· of Water 
Lover T!'r-e~ Rans River u~:>treem R!:<er Do;mst.r(;e.':l 

-Max: ~ ~ ~ !·:i:l ~ !-lax Mir. -~·- ·;s; 
Color (AF!iA) 45 15 :29 70 10 33 60 10 33 

pE '. 7 6.0 6.1 7.3 6.9 7.2 7.< 6.6 7.J. 

Meth:;l o~·c.n!';e, p;,.rn C6.CO:! 39 17 31 36 12 16 £2 L5 16 

Dis,;ol v<.d O~:rgen, P!ZI 12.2 5. 7 7.6 10.4 6.3 3.5 10.6 6.< 7.8 

Sul:"E<o, p:;:u: 3 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

Har .. :n~~s .• PJ;m CaC03 42 21 30 l< 9 12 16 • 13 

:or.,.: J.·~ ~ i ., .:. :..;.-, ;..r.::~!:os 99 G4 79 77 4::' 5.3 :;s 43 se; 

Total dissclv~d Sol!.ds, 
ppm 61 22 50 so ,. 39 51 22 <O 

OOD, p"' 1.6 0 C.6 3.0 0 0.6 1.3 0 0.6 

Li;::::in, PIC 6. 7 2.6 4.0 4.6 1.6 2. 7 6.0 l.S 3.4 

Su:-ft.ctan"t, ppn <0.02 <0.02 <0.02 0.04 <0.02 <0.02 0.\!3 <0.02 <C.02 

':'otal lron, pp!J Fe 1.6 0.2 0.6 1.2 0.5 0.6 1.9 0.5 1.0 

Chlorid~, Pl" Cl 2.6 0.9 1.6 1.9 <0.1 l.l 2.1 0.9 1.4 

iht:ri~c, PI" " 0.003 0.001 0.002 0.004. 0.002 0.002 0.003 0.002 0.002 

Nitrc..te, PI"> II 0.05 0.02 0.03 o.oa 0.02 0.04 0.08 0.02 ()-.04 

Sulfate 1 P<" so, 6.5 <2.0 <2.7 5.6 <2.0 <2.7 6.9 <2.0 <3.1 

Fho:;ph:~.te, '"' Po. 15.1 0. 7 6. 7 19,9 0. 4 . 4.6 16.8 a. 7 ... 



--

1
,-. ;__) 

in Novem':Je:r. A e:o;:J.p::-el'::·:::nsivc 3t'-ldy of aquatic organisms above and 

belov the ~tiOolen rni_ll efflu2:1t "<"ras made ty the Philadelphia Academy 

of Natural Scienc;~s· in Sep,~.er:J.ber. rata indicated that the aquatic 

insect populations below- the effluent 'Jere subst11ntially reduced 

during the first nille months of the '>IOolen mill operation. Snail 

populaticns increased during thi.3 period, indicating a greate!' 

organic load to the stream. 

DISSOLVED OXYGEN 

Savannah Ri.ver. Surveys of the Savannah River, from the Butler 

Creek entry to the High,my 301 bridge (see figure 18) are made each 

quarter to obtai.n dissolved oxygen profiles of the river during 

seasonal variations of flou and temperature. This report compares 

data obtaine~ en Aue;t:.:st 23_, unde::· conditions of·· lovr river flow and 

median uatcr temperature ~.-~ith data obtatned on December 6, under 

conditions of low :river 1'lo1.-.- and lc~{r l..;o.ter temperature. 

The oxygen content ·of river v;ater near Augusta, Georgia was de­

pressed slightly on August 23 and more severely on December 6, due 

to subnormal diluticr:. of se\-lage ar:d indust.rial wastes by river flow. 

Hoi-rever, the dissolved oxygen content of the river returned to 

normal before reaching the Plant sit~. The oxygen content was de ... 

pressed slightly as the river flowed past the Plant site due to 

increased water temperature. Although the low oxygen content of 

th~ Spirit Creek sa~ple (4.0 ppm) collected on December 6 approached 

the toxic l"vel for some forms of aqu8.tic life, it did not adversely 

affect thE general health of the river. Compensation for ,,.,ater 

temperatu,-e varia-~ion \•ras made in calculating the percent saturatio!l 

data present.c:d. in the follci.·r:i.ng table. 

:·.I 



,,_, 

8t1TLEIII 

~\:.- 8UTLEII 
~203uEu. 

SOIRIT 

CA!U: 

Ga. 

/ 

( 
S.C. •••vt I 
4--184LAN7 

/, 

--- --- .... 

/ 
/ 

JOHNSOJI's 
LA,.,IIM 

/""······· J .. 
_________ ,_z_9_.,..,."'-',."'""''-"'"-'"-""-"v,_____ . 

FIGURE 19. DISSOLVED OXYGEN SAMPLII-IG LOCATIONS ALONG 
THE SAVANNAH RIVER. Numerical deslgnc:tfons associated with 
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Dissolved Qxyger., Percent 
\·late~ .-n~..,'T.~'1 o C 

J. .~··::?._;-_ __ pp:n S::it:u.:::::·;;:, :~io~ 
Rtve~~ Loc::-:.=::.ior! 8/23 ~. §}_23 }:.2! G 8/23 l2/ ~ 

Butleer Cre>2k·* 22 15 5.6 9.2 63 91 

Spirit Creek·* 22 15 5.9 4.0 67 39 

3il\·-e2.· _,, -. "-'"' Ar, 15 6.8 e.7 7? 86 .DJ..I..!..l. .L c.. c. 

C:-rays Landing 22 15 7.0 8.6 79 85 

SR No. 2 23 . " .l.v 7.0 8.7 81 86 

Hancock Landing 22 16 8.0 8.8 91 88 

Griffin' .s LA.nding 23 17 7.4: 8.8 85 90 

Brigham's Landing 23 16 7.4 8.7 85 87 

Steel Creek* 24 20 7.2 7.9 84 86 

Li.ttle Hell Landing 24 17 7.2 8.3 84 85 

Lower Three Runs* 24 17 7.2 8.3 84 85 

Johnson's Landing 24 17 7.2 8.3 84 85 

Highway 301 24 17 7.2 8.5 84 87 

* •J'ributary samples were collected 100 yards below 

the confluence of the t:ritu-:ary and the river. 

Reac I:. or E:ffltlents. Each Plant effluent is ;nes..sured 't.reekly e.t -:~he 

Road A sample location to deterrni.ne the minimum di;osolved oxygen 

content of water returned to the river. Up);)er Thre~ Runs; 1Nhich 

is not a reactor effluent, is se.mpled as a control. Data showed 

that the minimum dissolved oxygen content of 1.;ater returned to 

river was B.d.eq_uate t.o support practically all forms of aquatic li:fe. 

These data are supported by the abunda:oce of aquatic orgar,isms 

present in the lower reaches of the effluent strearns and in the 

Savannah River, The slight reduction of the oxygen content of 

Lower Three Runs water is attributed to the effects of ·_..raste from 

the wool scouring plant one-half mile upstream froru the Road A 

location. 
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Dissol·l.:::C Oxy;e:c!. .. pp:n ?e:rcent Sa tu:rsn: io~~ 
P:i."S't Pre\r 

Effluent l·iin .. ~ vg_ A;,~g Min Av~:_ A·;r:;_, 
--~- ---"" --"-

Uppe!' Three Ru:c.s 6.7 8.6 9.5 80 9l 90 

Four 1·1ile Creek 4.8 5.7 G.l 8l 9l 92 

Pen Branch 4.2 5.4 6.l 78 92 95 

Steel Creek 4.8 5.6 6.0 84 93 92 

Lower Three Runs 5.7 7.6 9.3 64 79 88 

-----------
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.Tuly 

Auc;ust 

Septc:r:ber 

OctoLcr , 

itove:nber 

December 

Total __, 
;. 

July 

f.U(';'..lSt 

·"''' September 

OctCiber 

November 
,. Decc::.tber 

Tota.l 

("': 

Alphn, 
me 

O.S4 

l.S5 

0.98 

0.20 

0.92 

0.22 

4.4 

0.48 

.63 

.24 

.22 

.54 

0.4.2 

2.5 

,. 
' 

Table l. 

Ru .. O.J 1 IW 

62.10 

2.05 

7.26 

3.98 

2.40 

3.25 

81.0 

127.90 

1~1.80 

10.63 

7.42 

&2.96 

3~.58 

·>20.3 

A.??EHDIX ' " 

RADIOACTIVE RELt:l~3ES 

Separations M.reas S~uck Helen3eG. 

r;c,:wolotil~ B~tn 1 ::1~ Radio iodin~, Tri ti'.Jl:l, 
Sr 6~ Zr-I;o""-' C:: .L::I<Jo •.1.3., Ce .. ·ll, ~44 

~ cc curie"' ---- ---
IF Area! 

0.18 3.66 0,70 14.52 81.1G 761.5 

.27 19.15 1.31 2.20 21. ne 47.0 

.lG 1.36 0.49 2.45 11.72 

.25 4.19 2. 70 2.00 13.12 

.22 0.97 1.43 1.3'3 6.40 

0.08 0.43 0.94 1.36 G.OG 0.13 

1.2 29.8 7.6 23.9 H3 809 

IH Areal 

0.30. 1.15 6.14 2. '27 137.76 50,·l00 

0.81 0.98 0.95 7.75 1C2.29 92,200 

1.32 2.52 2.77 14.40 31.51 54,500 

1.99 b.l4 •1.47 10.41 3L43 4G_.4fJ'J 

0.94 4.~1 4.47 6.24 rw .12 37 ,·>00 

0.39 1.52 .0. 94 3.27 45.70 539 .. 3 ~3,•100 

5.0 l6.1J 19.7 50.~ 51:'> 5Z:9 332,3!30* 

I 

• 
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Octo\!er 
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.01 
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0.04 

.12 

October .02 

:io·:e:::Oer .03 

Decc-.:ber .0.!> 

'it>ta.l .... 0.29 

July 0.5Q 

<::cpte.,bcr .0~ 

Cletober 

;:..,ve-r.bcr . 02 

·rota.l .... 0.04 

July LOS 

.31 

Gerte:~.ber ,;:,7 

Cecc::-,ber 

·" 
.03 

.v< 

Totn.l _., l.GO 

July 

Aur:;ust 
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0.50 
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o.o 
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0.5 
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1.1 
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0.4 
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.01 
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.10 
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0.02 

·" 
.03 
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.03 

0.20 

o. 07 

.o.~ 

.02 

.os 

.C·\ 

.0< 

o.:c 

o.o:s 
.08 

·" 
.04 

.01 

.04 

0.30 

0.07 

.01 

.01 

.03 

·" 
.04 

0.20 

0.14 

.12 

.ll 

,')r, 

.:a 

.23 

0.84 

o.r.c 
.05 

.02 

.08 

.0-5 

.07 

0.3<. 

0.:9 

·" 
.03 

.B 

.05 

.OG 

0.51 

0.30 

.10 

.OJ 

.09 

.0~ 

.09 

o. 72 

0.09 

.05 

.OS 

.10 

.04 

.10 

0.3-i 0.20 0. :s 
. :1 

.31 .OJ .0!.; 

.22 

0.21 O.o:, O.Otl 

.19 

.H 

.11 

·" 

~-2~ 
.12 

.j8 

.O:J 

.0:) 

.0~ 

.02 

·" 

.07 

.06 

.05 

.07 

.00 

.u 

.OR 

.11 

. ~0 

.05 

.;;7 

.03 

1.33 0.45 l.CCtt 

0.48 Q.QJ 0.~.~ 

.1€ 

.10 

.17 

.05 2.39 

.O·i Q •• :O 

.11 O.H 

.10 .os 0.04 

.l<J .00 Q.Ql 

1.20 0.<.0 3.4.~ 

0.13 0.04. 0.09 

.09 

.OS 

.02 

.02 

.29 

.01 

.0< 

.os 

.04 

.oa 

.Qi 

.04 

.11 

.03 

.12 

0.65 0.21; 0.49U 

• ilo sit;n1ficWlt relea£.e. 

0.0::? 

o. 37 

0.32 

o.:::s 

0.:,';.') 

o.::A 

1.17 

['L'""'AriC''I I 

c.:o 
.c;:; 
.08 

.l7 

.11 

.05 

o.s.; 

0.00 

.10 

.:.;6 

.37 

.11 

.11 

1.33 

lc Area I 
0.09 

.41 

.Hi 

.12 

.10 

.27 

1.23 

'-1 

2.3 

s.~ 

2.0 

(;,9 

7.5 

1.6 

2.9 

1.5 

3.0 

2.0 

0.0 

12.1 

6. 5 

1.2 

o.c 
1.1 

0.7 

0.5 

l:S. 7 

3.< 

'-' 
1.9 

1.7 

l.l 

1.1 

14.0 

2.2 

0.8 

o.s 
4.3 

0.0 

3.0 

u.s 

o.o:s o.-:;2 
O.HI 

.01 0.51 

.02 :;l, 72 

o.o;s 
.o;s 1.9~ 

0.0:3 "·00 

0.20 0.29 

0.07 

0.15 

.31 

.37 

.u 

0.05 :!.OJ 

0.18 

.13 

,JG 

.OS 

,I)•'; 

0.23 2.tl8 

0.30 

0.04 

0.02 

o.oe 

.12 

.21 

.17 

0.35 

.16 

.0•> 

.03 

.18 

0.12 1.40 

0.32 

o.~s o.o:s 
0.10 

0.011 

6.17 

0.12 o.;so 

.18 

.00 

.01 

.11 

.01 

O.l'J 0.41 

.02 

.2!; 

.02 .·J:3 

.02 

!;;.OJ -J.ll 

.co 1.47 

0.20 

.OC O.OJ 

.as o.o;s 

0.90 1.(.12 

0.01 

.61 

.03 

.10 

O.O:l 

.19 

.o:; 

0. 75 O.G;s 

Includes O.GS curie of f>r 90 «itl1 a m.u;.r..um !Tt()nt/ily release ot' 0.27 curte. 
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• Include:; O.foB cur1e of ST·10 ·.-!.-:.!\ a ::te.Y.1.~u.-:~ r..onti\1_:,· TP.lensc of 0.28 C\!Tie. 
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APPENDIX A 

Table 3. Separations Areas Releases to Seepage Basin System (:) 
t\) 

Alpha, Nonvolatile Beta, c 
1951 me, srso* Csl34, 137 ce·l41' 144 RulC3J lOB Zr-Nbss Total Radiodine, c 'I'ritium, c ---

j F Area j 

July 5.5 0.02 . 0.04 0.25 2.34 0.05 2. 7 0.19 
. AU8USt 2.6 .01 0.12 0.16 0.62 0.06 1.0 .01 
September 6.6 .21 0.50 0.22 0.49 0.37 1.8 ** 

.. October 10.6 .15 0.92 0.38 0.53 0.89 2.9 .01 
November 18.5 .16 9.43 0'.44 1.34 1.08 12.4 .05 
December 24.3 :24 3.57 1.66 1.19 2.03 8.7 .05 

' 
Total -> 68.1 0.79 14.58 3.11 6.51 4.48 29.5 0.31 

[H Area j 

Julyt - - - - ~ 

August 6.7 0.03 0.15 0.06 0.21 0.08 0.5 ** 
September l9.9 .78 0.11 .04 0.44 0.56 1.9 0.02 
October 19.4 .02 0.21 .08 0.41 2.03 2.8 *'* 
rlovembcr 44.0 .08 0.59 ** 6.61 9.80 17 .l .16 
December 53.6 0.16 1.91 0.26 1.48 3.38 7.2 .01 

'."otal -> 143.6 1.07 2.97 0.44 9.15 15.05 29.5 0.19 

* Essentially all of the racli.ostrontium released was attributed to Sr90 • 

-:f-* No s~gnificnnt release. 

t Treble!~ s.a.cpler inoperable. 

·r· ---·----. ··------··--·--- ' .... , .... ~ ---- -----------· -·· ·-----. 



-. •1 APPENDIX :a 

•) ENVIRON~!ENTAL RADIOACTIVITY 

·) ' Table l. R&.cliuactivity ~n Air) !J.CfCC (r:n:lSiply "" -J ' .· . ., ·""- :1.4 ~ ..:,.I • .! 

•o 
Alpha Filterable Beta Radioiodine T-c-:.'.~ :_,.:1:?' 

Prev Prev Prev ~:'~': 

Location Max !l!L !l!L Max ~ !l!L Max ~ ~- !-fax - :.::.:;_ ,:,·:::: 

F Area 0.14 0.08 0.10 1700 370 13 91 15 160 l.S~ 0.~::. :•.2l 

H Area .15 .06 .07 1600 350 18 215 28 36 '35.:? 10.~0 2.8~ 

700 Area .21 .06 .06 1800 370 6 97 14 0 2.10 0.28 0.25 
Talatha Gatehouse .12 .06 .09 1900 420 7 100 15 8 1.00 .31 .]5 

Williston Gatehouse 
Gatehouse .11 .06 .07 1800 380 8 100 16 6 1.28 

.,. 
'"o .2·3 

Dunbarton Fire 
Tower .13 .05 .08 1600 380 7 150 28 2 0.94 .28 .20 

400 Area .14 .06 .11 1300 320 7 81 11 7 0.84 .21 .41 

Aiken Airport .15 .07 .07 2900 440 7 280 21 4 O.C2 .13 .08 

Allendale .17 .07 .07 2100 380 8 120 20 3 0.75 .09 .07 

" 
WaytJesboro .11 .06 .06 1600 3SO 7 ea 10 2 0.51 .12 .06 

1 Langl~y .15 .07 .06 2200 330 6 86 s .. 0.42 .02 'oc: 
·" " 

Willis tor. .19 .05 .08 1800 320 7 110 24 5 1.50 .16 .11 

Barnwell .14 .os .08 1800 350 8 BO 1S ** o.oe .E .·J7 
, .. , S8.rdia .14 .06 .04 1700 360 5 81 17 ·H 0.62 .lC .c~ 

,. Bush Field .15 .00 .OS 1800 320 7 130 30 3 <),4•:; .09 .v:: 

Green Pond ~hurch .21 .08 .07 1400 310 •? 53 9 2 0.?2 .1::: 

~·!ilitary Recrea· 
tion Site .11 .OS .05 1800 370 5 84 11 5 1..18 .22 .12 

Jackson .13 .06 .OG 1SOO 320 7 71 8 4 0.00 .22 .13 

Aiken State Park .11 .06 .06 2100 340 6 150 29 -l!-.r,- 0.53 .10 .-;r 
.Highway 30). .13 .OG .• 07 1700 380 7 40 8 •• 0.25 o .. ;e 0.05 

Colu.rnbia, s. c. .24 .10 .10 3100 420 5 t t t t t t 

Greenville, s. c. .18 .06 .10 780 170 8 t t t t + 

Macon, Ga. .20 .08 -11 3300 370 8 t t t t t t 
Savannah, Ga. 0.22 0.08 0.07 3000 S50 6 t t t t t t 

* Multiply valnes for tritium by 1 X 10-9 . 
..,. Less 't.han senSitivity of analysis. 
t No sample • 

.. 
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APPENDIX :0 

Table 2. Ga'T!nl2. Re.c"!.iaticrl --~.avels 

F Area 
H Area 
R Area 
P Area 

L Area 
K Area 
c Area 
TC Area 

300/700 Area 
Talatha Gatehouse 
Williston Gatehouse 
Dunbarton Fire Tower 

400 Area 
Green Pond Church 
Military Recreation 
Jackson 

Ai?.en Ai:=:-pcTt 
Allendale 
Waynesboro 
Bush Field 
Langley 

Williston 
Barnwell 
Sard.is 
Aiken S-cate Park 
Highway 301 

Site 

Dose Rate, nr/24 hou:·s 
Avg Prev· k.rg_ 

·0. 53 
.59 
.45 
.38 

.42 

.47 

.41 

.34 

.45 

.30 

.32 

.37 

.49 

.33 

.34 

.21 

.26 

.31 

.46 

.40 

.34 

.3€-

.33 

.33 

.38 
0.46 

0.64 
.78 
.33 
.48 

.49 

.56 

.57 

.44 

.63 

.26 

.31 

.28 

.42 

. 30 

.28 
'Y' .~o 

.43 

.32 

.35 

.28 

.29 

.32 

.35 

.30 

.30 
0.34 

. 



APPENDIX B 
,•l 

Table 3. Radioacti ··ri ty in Rain·.;ater, cLml (multipl~ bz l X 10- ~") 

"' 
~) Aloha Ncr.vol~tile Beta Ro.dioiodine 'l'ri ~~~<:~_¥.· ____ 

Pre·.: Fre·,· -----?rev ?ro;;;.,r 
L?~ation ~~ax ~ P.vp Max ~ Avt; r.ic..x !£!_£ .P.v;; !•b.x I-..•:'.7., .rl.v;J, 

-~ F .'-\!'eo. 0.9 0.2 1.2 •• •• 180 230 52 270 1100 88 22 
H A:reo. 20.2 2.1 0.7 2700 630 54 200 33 .. 110 1400 lZ>J 4:30 

700 Area 0.9 0.4 .5 3300 640 24 150 27 9 1€0 14 13 
1'alatha Gatehcuse 0.8 .4 .4 :5900 970 19 200 35 8 67 13 11 
Willis ten Gatehcuse l.O .4 .6 1900 490 15 130 20 6 110 22 5 
Dunbarton Fire Tower 0.8 .4 .5 2900 650 18 220 29 14 230 30 9 
400 Area 0.7 .3 .4 2300 490 18 150 28 16 54 16 9 

Aiken Airport 0.6 .2 .4 2500 550 22 130 24 9 19 5 4 
Allendale 1.2 .4 .4 1100 290 16 150 20 8 3 .. 
Waynesbsro 0.8 .3 .3 2400 480 18 86 20 5 22 5 4 
Langley 2.2 .9 .4 3700 070 13 110 22 4 19 5 .. 
'Williston 2.0 .3 .3 2200 450 18 180 23 8 17 5 4 
Barnwell 0.4 .1 .3 1300 260 24 170 26 5 14 5 4. 
Sardis 1.1 .3 .3 2000 460 20 170 32 4 22 5 ** Bush Field 0.6 .2 .3 1900 500 22 150 41 3 27 6 5 
Aiken State Fark 1.4 .2 .2 2500 530 14 63 13 ~ 170 15 ·k 

,(\_ Highway 301 2.0 .4 .2 1900 460 14 120 21 3 13 4 •• 
> .. 

Green Pond Church 1.3 .6 .5 5700 510 17 380 47 4 130. 18 16 
Military Recreation 

... ; E:ite 1.4 .3 .3 2500 760 22 120 22 3 38 10 7 
'r.' Jackson 1.4 0.3 0.3 3000 560 18 250 36 ' 110 13 i 

• Mt:.lti!Jl:/ values for tri timn by 1 X 10-12. 
•• Less than sensitivity of analysis. 

,, 
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A.??i~EDlX B 

Alpha Nonvolatile BetR Radioiodine 
Prev Frev Prev 

Lv~n-.... io::.·! ~--- <"' • ' ;.::..·,·g k\•R ;:.a:< A--rg_ kvg_ Max Avg rl'ig ~·~c...'>- ,____.,___ 
~ 

F Area 
(at 1-mile radius) 0.1 0.1 0.2 72 23 15 8 3 250* 

!i Area 
(at 1 mile ~ . ) ra ..... lUS .2 .1 .3 300 50 14 7 3 12* 

Plant Peri:;:eter .1 .1 .2 500 77 , ~ 23 4 , 0 
~~ ~'" 

25-Mile Radius 0.5 0.1 0.2 270 77 11 19 3 , ~ ......... .,., 

* Samples collected in June. 

Table 5. Radioactivity in 1·\:clk, c/nl 

Radioiud.i.ne Tritiun 
(multiply b~- 1 X ·n-~s' 

.L" ) (mu1 tipl:r by 1 X 10- l2) 

Hax Avg Prev Avg Na.x A.vg ?rev Avg 

?alatha 700 130 e~ 

C<O 22 6 4 

Snelling 350 88 10 18 6 ll 

Pleasant Nt 1700 210 * 10 ** * 
Aiken 670 80 33 10 '** ** 

North Augusta 400 54 13 11 4 4 

Langley 450 67 35 10 4 ** 

* No routine sample. 
** ·Less than sensi tivi.ty of analysis. 

Srso in rvU.lk (average), f.li.lcL 2 
March Jo.:.ne September Decembf'3r 

Farm Covr 20 30 31 31 

Small Dairy 12 12 11 12 

Hajor Distributor 12 13 13 12 

·. 

L--------------------------------------~----~~~~~~~~~~~~~~ 



•• 

.11 

Z.::.:::.;lc 

~ 

10 

11 

12 

16 

" 

APPEHDIX 13 

Table 5. Radio a~ ti vj.ty in Plo.nt Strea-n Hater J 

c/ml (multiply by lo-l
5

) 

Location 

Control 

?-Area Stor:n Se;;cr 

700-Axe<J. Efflue:::. 

:3CC-Are."!. Effluent 

?.oacl C 

Road A 

F-A.-en Effl~,:;enc 

l:I-Are:: E!'!'l\.:cm; 

:load A 

Road A 

Road;.. 

R-Area Ef'flt:ent 

['ur::p House 

Al ha. !l,:wolutile &t.o. 

?r<>v p,.,.\' 

~ ;.;rg ~ ~ !!!L ~ 

)Tins 8:"anch Uppe.- Thre~ i\'..UlS I 

120 

210 

E90 

2.3 

3.2 

1.6 

0.7 

0.4 

c.s 

.!..1 

0.5 

' 13 

48 

170 

1.0 

0.8 

LS 

32 

20 

220 

1.4 

0.8 

I Four Mlle Creek I 
6. 7 

1.< 

0.6 

0.3 

7.6 

7.1 

0.5 

0.4 

I Pen Ernnch I 
0.2 0.1 

!steel creek i 
0.3 0.4 

\ Pa.r Powi\ 

0.6 

0.2 

38 

9,000 

GlO 

2,300 

32 

25 

10 

650 4SW 

:9o 
430 

8 

~80 

24,400 3400 2300 

HO 53 SO 

1,000 

4,500 

1,200 

eso 

67;) 

120 

180 

230 

120 

160 

270 

260 

190 

220 

li:: 

85 

P-A:rca Cooling ·~nt.er o.s 

0.< 
0.1 

0.2 120 

,10 

74 

73 

P::tte1·so:'!' s M!ll 

Loc.::~.t1cn 

F-Aree. Effluent 

!l.oad 3 

Road A 

Road ,., 

Road A 

0.9 

0.4 

\Lover 'l'ln·ee Runs\ 

0.2 

0.1 

Rc.dioicdine 

0.2 

o.l 

Prov 

so 
\5 

51 

" 
38 

2' 

h'ov 
~ Avv AVP.. ~ ~ ££.. 

15 

58 

11 

I Fo.J.r Mile C:-eek I 

26 

21 

I Pen Branci.t l 
S7 

\Gteel Creek) 

24 

.. 

4.,:200 ::..so .. 
330 21 13 

no ?.0 22 

uo 18 12 

5! 10 

16 

P-Area Cool~nc ;;::~ter .. 
[Lower TI:ree Rur.sl .. .. 11 

"' Jl,ultipl.y •mlues !'or triti..m 'b:; 1.. :.: 10~ 12 . 
...,. :rot anal:,-;;eJ.. 

Lc.:s th~'l sens~tiv:~-y of 9.-'l(llyses, 

t t ;wcruo::,e fc:· 5 r:~.vnth~, 

?:: 
~ f·.•c. ~ 

32 :..: 1.:. 

·150 320 .!.30 

lCJO lOC 

400 

240 ~s :_lo 

S1 

32 D 

7C 13 

:370 ,. 
3C 15 

15 

., , 
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Table 7. ?.2~:i:~oar::~i. ...:i. c:.r ::._::-1 Pl:.::.nt Stre3.r.1 ~bd, 
,,, 2 /g ( :~1ul t:.pl:r '- .. 1 X 1 ~-l2 ) 

UJ -'-' 

.'\1 Alnha Nonvolatile B13ta 
---·Prev ------Prev-

Location Max Avg Avg Max Avg Avg --
jupper Three Runs I 

Control 1.4 0.5 0.6 35 7 7 
F-Area Storm Sewer 2.7 0.8 0.9 650 250 370 
700-Area Effluent 180* 81* 38* 90 24 29 
300-Area Effluent 270* 95* 140•· 140 39 120 
Road c 2.9 0.9 1.1 29 9 13 
Road A 1.3 0.5 0.3 48 '1 7 ' 

I Four 
I 

}.:ile Creek\ 

F-Area Effluent 1.8 0.5 0.4 1200 300 170 
H-Area Effluent 1.2 0.2 0.2 26 6 6 

~i} Road 3 0.5 0.2 0.4 170 86 48 

" Road A 1.5 0.8 0.9 200 49 56 

.J jPen Branch j 

" Road A 0.9 0.3 0.3 89 22. 43 

I Steel Cree"k] 

Road A 1.3 0.8 0.5 94 33 45 

jPar Pondj 

R-Area Effluent 1.0 0.4 0.2 53 15 6 
Pump House 0.7 0.2 0.2 ll 4 4 
P-Are a Cooling Water Effluent 1.1 0.4 ** 15 6 ** 

[b;er Three Eu..YlS I 

' 
Patterson's Mill 1.0 0.3 0.2 ll 5 4 

: ,, .. ~. Road ' 0.5 0.2 0.2 8 4 7 
' " 

* TBP eztracta'ole alpha. 

** ., IJot a..'lalyzed. 

'··.! 
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4 t.;, APPillWIX B 

''i) Table 8. Radioactivity in Savannah River liater, 
c/m1 (multiu1y by 1 x l0-~ 5 l 

' i9 
Alpha. Non·,.rolatile Jet a 'ITi tium-f• 

Prev Prev Prev 
q., Location Max Avg Avg Max Avg Avg Hax Avg Avg 

2 0.6 0.2 0.2 27 8 5 l4 3 2 
3 0,7 0.2 0.3 15 7 6 
5 0.4 0.1 0.2 120 15 39 
8 0.7 0.2 0.3 170 45 47 
9 0.7 0.2 0.2 120 29 27 

10 0.7 0.2 0.2 140 29 26 35 l4 13 
ll 0.9 0.3 0.3 130 28 25 49 15 ll 

Radioiodine Radiostrontium Radiocesium 
Prev Prev Prev 

" Location 11ax Avg Avg Max Avg A.vg Max Avg Avg 

,;0 2 
8 ll 5 12 ll 4 6 

·~' 
9 9 4 9 8 3 6 

'-' 10 17 4 7 : 3 8 7 3 4 
ll ll 3 9 8 3 5 

Radioactivity in Savannah River Mud 

TBP Extractable Alpha* Nonvolatile Beta* 
Prev Prev 

Location Max Avg Avg Max Avg Avg 

2 2.7 1.3 2 21 15 15 
3 3.1 1.5 2 21 14 15 
5 2.3 1.4 4 28 17 18 
8 3.2 1.5 3 24 15 16 

. t"") 9 4.5 2.0 3 23 13 ' ' 
10 

10 6.0 2.1 2 26 15 13 
ll 2.4 l.l 1 22 7 6 

,~.., 

* Multiply these values by l X lo-~2 • 
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APPE:l:rDIX 3. :I . ~·, 

·Table S' • rtaCioa·::t:i.v:.ty i:-! Pl.a.:1t D::::-in,~ing Water, .. ra c/ml (!11ultiply bv l x 10-l~) 

Iii Alpha Nonvolatile Deta 
Pl:ev Pre-,: 

Location Max Avg Avg Max Avg Av;;: ----
. r~·J F-.t..rea 9.9 5.7 7.8 46 20 25 

H-Area 8.5 7.1 4,4 27 21 15 
3/700 .t..rea 1.5 1.2 l.l 9 5 * 400 Area 1.7 1.4 1.3 l4 10 7 
TNX 1.5 l.O 1.7 28 ll 7 

Pump House l 0.4 0.3 * 23 l4 5 
Pump House 2 0.8 0.6 * 8 ~ 5 ' 
R Area l.l 0,3 0.3 10 5 * p Area 1.3 0.8 1.5 12 6 * L Area 0.3 O.l * 10 5 * K Area 0.5 0.3 * 8 5 4 
c Area 0.5 0.2 0.2 9 7 * 

. 
I;) Par Pond - Pump House 0.6 0.2 0.4 37 9 4 

.\) TC Area 7.9 4,4 1.4 23 l4 i 
Classifice.tj.on Yards lo5 0~9 0.7 7 5 4 

f~ Central Shops 0,8 0.8 0.6 6 4 4 
, r;,-. 

Barricade l 1.8 1.4 1.2 19 13 * Barricmie 2 -~ .) '.'.) 34 28 51 50 52 
Barricade 3 0.2 0,2 0.3 4 4 * Barricade 4 4.5 4.0 4.0 a 8 <3 
Barricade 5 ~· ,... 

* 4 ~ * 
Robbins Station 0.5 0.4 0.4 7 4; 3 
Donora Station Well 0.7 0,4 " 10 5 * 

* Less than sensitivity of analysis. 

{~} 

\·l 



., ., 

,l) 

'ii.l 

I,{~ 

"" :.\~ 

'i 
'! ~' 

Bnt~in 

.....!i£.:... Max 

' 
1 18.0 

2 8.0 

3 5.0 

I ,j) 

1 4.1 

r.;~. 
2 1,0 

3 0.4 

1 0.8 

~:.'"· 

1 13.0 

~ 

.._ 

Al'PE'iDIX :a 

Tn.ble 10. Public ~i:-1k.::.r.3 \-l.1.terJ 
c/ml ( -1.L' ~' oJ ,, by 1 X lo-l 5 ) '" L VJ..~. ·,1 

Alpha Nonvolatile B-,---~ 
Co~ 

P:cev ?rc~o~ 

Location Max Avg AV[f,_ iv!ax !>::!.il Avg 

Allendale * * 0.1 8 . 
* '± 

Sardis 0.2 0.1 0.2 8 5 * 
Waynesboro 0.2 0.1 0.1 14 6 * 
Augusta· 0.9 0.2 * lC 7 * 
North Augusta 0.5 0.2 0.1 12 9 4.6 

Clearwater 0.4 0.2 0.2 22 8 * Bn.th 2.8 2.3 1.7 17 10 6.1 
Langley 2.5 1.9 l.7 15 9 5.8 
Jackson 7.7 4.2 3.4 25 15 10.6 
New Ellenton 1.0 0.7 0.9 15 6 5.4 

Aiken 2.6 2.0 2.2 12 8 4.4 
Williston 1.8 1.6 1.·1 12 8 4.3 
Blackville 0.5 0.2 0.2 14 5 * 
Barnwell 0.4 0.2 0.2 14 7 4.2 

* Less' than sensitivity of analysis. 

Table ll. Radioactivity in Seepage Basin Water, 
c/rnl (multiply by 1 x l0- 12

) 

Alpha. Nonvolatile Beta Radioio.iine Tr1tiU."'T1. 

Prev Prcv Prcv 

!:::!S. !::!Y.... ~ ~ !:::!JL "'"' ..!::!Y.... .1\vr;, ~ _!::0_ 

J F Area I 
7.3 5.3 soco 2·100 3000 210' 56 38 

6.4 2.9 lAOO 1200 1200 440 llO cO 
3.1 2.5 1400 BOO 380 160 42 5 

lii:O&i:;] 
1.5 1.4 2300 600 700 5 3 4 

2.0 0.4 180G 750 280 4 3 • 
0.3 0.4 100 50 34 0.5 0.3 3 

I A Ar!!a. I 
0.3 L·i G.2 2.8 13 G,900 ·>,5CU 

. I Tirx I 
2.S 5.7 32 10 16 26 13 

·~ 

···-
Prc·1 

~ 

1,200 

80 
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APPE:miX B 

Table 12. Radioactivity in Ground Water, 
c/mJ. _\_multiuly bv 1 X 10-~ 5 ) 

'Nell 
!!2.:_ 

l 

2 

3 

• 
5 

6 

a 
9 

10 

ll 

l2 

13 

u 
15 

16 

17 

18 

19 

20 

l 

2 

3 

• 
5 

6 

8 

9 

10 

l 

2 

' • 
·-- 5 

6 

7 

8 

0 

Pr"!Y PI'E'V 
~ ~ ~ H::L)t ~ Avr-. 

z;: ;.,·ells 

o.a o.s 0.2 a 13 

o.a o.4 
0,6 

1.0 

0.8 

0.3 

0.4 

0.8 

0.1 

.5 

.7 

.6 

·' 
·' 
·' 
.2 

1.0 0.7 

0.4 

• 
0.2 .. 
• 

0,2 

12 

9 

a 

8 

6 

18 

Burial Groun,;l Wells j 

0.3 0.2 

o.s .3 

0.6 

0.6 

0.< 
0.9 

0.2 

1.2 

.2 

·' 
.2 

·' 
.2 

• 7 

0.5 0.3 

0.2 

·' 
.2 

.6 

.2 

.2 

.2 

·' 
0.3 

17 

23 

12 

16 

8 

17 

17 

50 

20 

10 

a 
7 

7· 

5 

ll 

8 

ll 

10 

6 

11, 

9 

15 

11 

6 

6 

8 

10 

16 

15 

- 1 

9 

10 

9 

Tritil.lr.l :.n Ground Water, r:./n:.. (rr.ultiulv bv 1 x .;.c~l 2 ) 

Z \Jells 

~ ~ 
19 17 

22 22 

100 71 . ... .. .. .... .. 
:sa ss 
22 19 .... 
., ... 
40 35 

• .. .. 
95 94 

20 20 

• 

?rev 
~· 

19 

18 

10 

-
31 .. 
28 

.. 
53 

" 6 .. 
102 .. 

2 

20 

2 

2 

~ 

" 
25 

68 

86 

9a 
69 

ZW Yell:; 

~!J 
16 

12 

46 

58 

95 

51 

Prev 

~ 

• 

200 .152 

24 

7G 

30 

l7 

95 

25 

120 

120 

17 ' 
98 180 

84 100 

Burial Ground rlcllc 

:'rev 

20 

17 

e 
3 

3 

~ 

a 
260 220 220 

42 .. 
23 

61 

13 

32 

9 

45 

• 

40 

26 

• 

• Less than sensitivity of nnalys:ls. 

•• Water a11111pie unobta.i.no.ble. 
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Table 13. 

!:l!s~~r.e~ !'!"C<:I 

~as in 1 ~ 

1" 

!:> 

19 

" 
" 
" 

~cv 

.... 
APPE!IDE B 

Ra1i oncti vi ~-Y in F and H-A.reo. Se:~yage Bas~!': ~·lej_:._::;: 

c/ml (multiply by l. x lo-l
5

) 

f":-!!V 

~ ..E.:;_ ..E.L 

,_, 
1100 

1>00 

1.2 

0.5 

"' <.1 

500 

'" o .• 

0.2 

1.5 

~20 

0,8 

c.s 
380 

1.1 

12(• 

~-' 2.0 

O.B 0.'• 

fi~O !lC 

O,i'. 0.~ 

'l. 7 0,4 

o.: 

'·' 
0.-~ 

0,4 

0.2 

'-' 
O,l 

2100 

0.5 

0.6 

'-' 
l..S 

'" 
''" 0.0 

0.6 

s.;o 

c.s 
"0 

" 
15 

0.8 

1,,;, 

c.a 

G.3 

0., 

0.< 
0,2 

lCO,OOO 

,00 
7::;0 

ss,coc l30,QOO 

770 

<:, 700 

200,0(;0 

420 

2,100 

17 ,coo 
~DQ,OC{. 120,COO 

19 ll 

" 330 

l,iW 

9,.300 

66,000 

6,100 

130 

" -,:.o,wo 4SO,coo H:o;,cco 
78 

G('{l,OOC 1'30,000 

' 
!ii,OCO ~,500 

200 5>"; 

220 70 

cr.,coo '.3o,cco 
220 !20 

'so ~5 

2'0 

150 

av 

" 
" 13.) 

" ;;9,000 

41,000 

590 

120 

2:1G 

11 

" 91 

''"" ~ -2L. ..1::!.?,._ 

.30, CoCO 

uo,ooo 

;s,ooo 

5,200 

~3,0CO 

S,GOO 

2,!00 

a:;,coo lC',cco 

2.!': :1.0 l"ll! 250 130 " 
• M'-lltij.•ly V<l.luea ~or tr1t1= by 1 .< :..o·l~. 

-u ;/'o!llf. 1n percl:~:i ""t"r ":..P.b~,;,. 

t S . .mpl!! u"obtainnble, 

43,000 

.'i2C, :r..:·, ---, ,_ .. 

170, •)C•,' 

H,W·J 

~,:<KI 

lCJ,::O') 

a,.;JC 

8l,C{.0 

r:;,,vno 
12c,c-•.-:: ,-.;;,,·c.c· 

-~ .. -.--
:~.l-.. 
~,;. c:-· 

' \ 
~I 

:.-.. 

:,, 


